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(57) Abstract: 



PURPOSE: An apparatus and a method for recognizing the human 
body and an emotional status are provided to improve the technique 
for recognizing the human body and the emotional statues by 
detecting a biological signal in a convenient manner. 
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CONSTITUTION: A biological signal detecting unit(100) is mounted on 
a predetermined part of the human body and converts at least one 
biological signal detected from the human body into an analog signal 
to output it. A biological signal recognizing unit(120) processes the 
biological signal from the biological signal detecting unit(lOO) and 
recognizes the human body and emotional status based on the 

processed result. The biological signal detecting unit(100) comprises a sensor(10) for detecting the biological signal, an 
analog signal processor(20) for amplifying and filtering the biological signal detected by the sensor(10), and an 
analog/digital converter(30) for converting the amplified and filtered biological signal from an analog signal into a digital 
signal. The biological signal recognizing unit(120) comprises a digital signal processor(40) for processing the biological 
signal in the form of digital, a controller(50) for recognizing the human body and emotional status and outputting the 
recognized result as a control signal, and a data output module(60) for outputting data in a predetermined form in 
response to the control signal. 
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a«#MAi-4!fi x-iei£| ga axuffls x-ieimu, -as.flas s^^a <ya a- as #eh 
■ gi^fz awaa a*i*B ^Hiti— 2# «g-°-s tra-. Araxra gsiscm a' 

Eg ^b-'9£.bai an^ ±m ¥»« §*ni * ^soiuss^s s^s «a ast std a 
^ sj^ql ass-sa ass.oigwM a aw aa a as ^ehm aswbpj -astr* an, 
^^tOT as #eh ^ 2-^5^ as ^ehm ^aizwui 4= sj= hi« 
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e uss aa oigofl sfti- a^sM, mm, urn dae oi#*kh da2j #eh si as #ehs 

ei^oFS da SI 93 S-EH 2!*! #x| S! WSOfl 3t> 310IQK 

2!£^ ga d22| Til^g, £?7f-M 2J*| M0WU1 S^EJH ^gEIOi SCf. = aa 

oiu D -^^e ^s^ra as seh§ *03*ctu's»b xisepi ^*e; a# ?a#g aa 
da7i- AhsasiD- nsm, sews oiaitt sitf-eot ss> ohjek eizra as #ehm nfiftw 2izt 

21.71702!- eiEiBiOI^Wan-Machine Interface) gOKHl MjO da7> ^g£IH 2JO. ^oL aZHB- 71-70 2!" 

erEjaoi^B sit!- sp- easm sstf wd^s-s asvr 4= sje§, a a dsi oie*]- gja-si as 
m -s!4*i= B^ara ass ch^eih sa. oioii ^eera, ^sada<E= ^ei^)! ee= 

7H=SK3 01 M 019*171 flSOKJTBa SxISOi 7H^5JH 2AQ. 

0|2> ITS gEH^i gxIM^ ftOlg ISM i!s Til** SslSAi, 01^°]^ ^S7H«!a M 1999-631 OOaGtl 
THAI § 01 01 EIA1 Bi (ear-rece i ver )** S-S 71 ±-W%\ A! a-Uffl i(PP6: Photo-electric put se 
Piethysmoaraph)fl!A|g ArSt!" *«a SS ^§ 5XT S QJtJHi^ §^S7HSS a 1997- 147225: (HI 7HAI 

5 '^d#dS« CNSe* tiAIZt £§a da SUEig Al^H'gOl XQ. OI2r ITS §x| 
§^£gOfl CD-El- daOfl ^«T£|7| gOISCT 37IU- £E= ^Al AF©W2| SSSW ol~ ^Xi!S 

t?E, «a da ^S SSIMg "as 2!*i OR §51 *ja US5,507,2910{| THAIS Method and 

an associated apparatus for remotely determining information as to person's emotional state' SI 01 
^.Wl a US5,387, 454011 TH'AIS ' Interactive Hart-Machine interface for simulating human emot ion' 

mu\ m .3au oia.ars sag ^ai daw ¥*fci7i ^tui, da ¥*tai 

#2H2J a§ QJ^I §337} S!2!S| a§g DH, 2!2-^ OHM 19, Igf ISi 4= Si 

Sm Wdei B5S M ?HB&S §Sf£f §WU Ard2J UERHTfl ot7| ?l& W# not oh~ g 

oio |5? oi tj-ag wot sh>. Dial- gt}i, ojzks xhiisj ese sa°i as s-xjoii wg^rSTn gg- 

^ 7J=0| SWa^e ei-S^s 7rSofe B, ?3l^g ^SJSfe ^Q, 

OfWJIJtttr Jf&z? JFJ9 

6 Bso] oi=n^ ai ?ia^ daoii si S£i7 r satm .a-esi-Ti aa" a 
e^KM i*a a 1 as ^ehm a^w ^ si^ iia si as ^-a sja 1 sxim oi sick 

s »soi oi^iitj tfe 7is^ ara^, daoii si sa7F sBitm a-st^ ™m a 
Sotoi da si as SEiii a^ ^ a~ da si as &w sas sis^ oy 2iQ. 

a BEtaia(#)# oig^wi as shm 21^4= s= as seh hk» astfe oi ao. 

&7| XH1 3rae 01^71 ^Ith S ITS Oil 5}t> 3fe da. SI as ^EH Sxl^, d»2l ^S ^^l(HI 

s«kioi: ^-71 diais^H s#ti- sjoi£ *ju oiaei a owsn ds »a«ioi M^oh^ a 
a ds: a^¥ si ^7i *«a ds as^MAi ^2 ^ei^ ^71 *sa dsg cmm d^ ^atm, d 
5: xiejs ^nf^^Ei ^-71 da si as ei^i si sstfe *sa ds ei^^s ^^ei^ aoi m 

g-^oICK 

^71 J02 Mi 01^71 b g-SM 2i& da si as das^Ei asti- ^oi^ 

ohu ois^i aa da# ohb h s3 da si o^^a da sag «7i aa dag an 

ir da «ei^h2, pxii- da mm 121-g oigatoi «7i da si as ^wm si 3 

S7I 7313 2mm 01=71 ?|& B ^SCHI aS ^EH AlZf §2!" daS^EI 

sioie tH_F 01^21 aa das^Ei s-7i daa ueflh^ ^ois mu oi^sj ^a ui-BfoiEis 

$mz\= 3W SI #71 ga IB€HJ1E)£J ^thSEM SSaFIl; ^SS etr S£M Ol^thCfl s 

aS ^EHM ISofe B7|g Ol^OiXIH, ^71 ™M U\E\D\E\m aa^J &g #71 a§2| tSSKHI 

met s^fe 5ioi unt^rsm. 

Oj^K e ITS Oil 2Jt> da 5! as #EH 2!^ §x|2| ^#2F SI H SflODAI 4=tH£l& da si a 

s #a °j^i >gmm g^ti- &5ohoi c^ai- iroi ^s^q, 

£ in b g-swi 2jt> da a as #eh sj^i ^x\s\ ?h^2! g^ssAi, aa da s^noo) si 
aa da 2.1^^(120)^ } 

E 101! £A|SI aa da 2#¥(100m ^A1^(10), Ofe^H da «E|^(20), Orysn/axii' 
^^(ADC:Anal09-Digita! Converter) (30) SI ^d da d^^(70)^ ^^£112, ga da 21^^(120) 
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S 4^^(80), UXm dS: ^El^(40), $0f^(50) g Q0OIEI- «»i£(60)S ^«£!D. 

1 CHI £A]S gXUHAI 4*951= g WSOfl <y.H Si #EH £!*f SSoPI 

^ " ~ l*r= B?fiM(«l200 ~ M2D6 & 

Sr= 97B'g(HI208 - H214 »»)£ OI*0H£!D. 

sa^(ioo)^ Aji02j ±g ^^iofl g^aoi da-s^Ef sath ^chs aiu 014*21 3 a &± 

i'0W13 d2 MEIolOI gSfl i!S 2!*l*(120)S B?it>D(*02OO 3?fl ~ 731206 37tl). 

sai^oo^ wsr, s ki¥ msor rati owsnsr £§*n gstd* ggir 4* sid. oi-> 

1D*»«» .«SWS EI^ 73^ 2!AI(fllEAI)M StJtJO.. 01 EDI, f*AI¥(10)^ sill ^§ffe 
fSAJ(D|SAI)» Q flIBir SID. 

COAL H'Sr{<Ai(DI£EAI.)h HrH^WH KlOflS *?AI (Pi ezo Sensor) £E^ ^MEfl°] TilOIAI (Strain Guage) 
§2J SAI.IES PP6(Photo-electric pulse PlethysmoGraph)^Aj^ ^ SJD. D1?|Ai, 3 

~ h £!!Aj=- 1993^011 'Jeseph J. Carr and John M. Brown'Oii °m 'Introduction to Biomedical 
equipment Technology (2nd Edit ion)' D^ RE6BffS/Prentice Hal I SffAHW 2|s8 s?2| 

HIOI33 1G3WEI 17WW JHAI51CH SICK B30BZE »M(Piezo Sensor)^ 1993yEGil ' Jeseph J . Carr and 
John M. Brown '(HI ^Jofl 'Introduction to Biomedical equipment Technology (2nd Edition)'Efe flR^£ 
REGENTS/Prentice Half B5WM 2|ffl f »g 168^ a 1999^^00 Robert 

Bosch Oil 2j5fl "Bosch Automotive Electric-Electronic Systems Handbook Q^£g Robert Bent ley 
.SSAHHI 2|*B SZJS ^CHl MAJEIffl SID. J£*h ^M3I 21 WlXi (Strain Guage)^- 1991HSM 'Richard 
Astori'Dfl 2Jtfl "Principles of Biomedical irstrumehtat ion and Measurement Xfl^^sl Maxwell 
Macmillan International Edition SSAHHI Sjtfl HOIA1 113^¥Ei 122^0ii ?HA|E|Di SID". 

PP6(Photo-electric pulse Plethysmo6raph)£! Ai^ 1993f^E(HI 'Jeseph J. Carr and John M. Brown'Gil 2J 
'Introduction to Biomedical equipment Technology (2nd Edit ion) 'Efe SI^^S REGENTS/P rent ice 

Ha/ 1 m&mi sin suoixi 20?^a 209^0*1 thaieich s^d. 

itl^ ^£ (SAI(niEAI)S 3^(Electrode)2K A|S (Thermo rjouple)M OlgoKDl S£M m^tt 
^> SO. Q7IAI, El^ s£ -1S91HSHI Richard Aston '00 ■ 2|« 'Principles 

of Biomedical instmaentat ion and. Measurement 'Efe a^^S Maxwell Macml I lan International 
Edit ion #SAKH! I30IAI lOD^^EI 107^011 7HAJEJOJ SiD. 0| EIB, S^(Electrodej^ 

1993^E0fi 'Jeseph J. Carr and John Brown'Dfl ^loS 'Introduction to Biomedical equipment 
Technology (2nd Edit ion)*Er£ 33m^^ fiEffl^TS/Prent 1 ce Hall S5AHH SiM ^Zr^l ItflOIAl 25^ 
^Ei 37^0)1 7HAIEID1 2iD. AIH ?IM(Thermo Couple)^ 1991^E0fl "Richard Aston' (HI 2|fl 
Principles of Biomedical instrumentation and Measurement *EU~ I^£g Haxwell Macmillan 
InternationaJ Edition SiffAHW 2JSfl ftZfS ^SJ SflOIAI lOO^^EI 107^0D 7HAI£|CH SID. 

Kl¥ 73t>»- {SAi(DiSEAI)^ El^Qfl 5|.g ^ ZfS£g S^ofe 2^ H 01 2^ H\R?\m 01 

Bol-CH EIV 73t>»-S ^§or£ ^Ai^ ^1' <^ SiD. OP I Ah E}^ SAJS 1931 ^E Oil Don C. 

Fovles, Robert Ede I berg and David T, Lykken*0il Pub! ication Recommenaat ion for Electrodermal 

Measurement sE}= ^l^H^ Th society for psychophysiological Research, Inc P&AFtHj 5JoB SZtS 
Psychophysiolosvei 10|A| 232^^E| 239^0fl 7HAIEICH SID. 

ai2oo em owMn assa^(20)& sai2?<io)oiiaj sssj ofysa swhi 

5 WISSKX ADC(30)^ g^S*D(SI202 ETSI). Oltffl, BHSS in0I3 .{ggm ?3l^^r7| 
□I 73^ mit sEiM ^ Arg^rXI°t ^§ d^l 371 ^hGI ffl^ Sir HEIM AfSS" 
SID. 

3202 BMmm, ADG(3D)^ DM^3. ^ 7ja^(20)S^E1 B^Ei^ S SE1§S Ofe^H ^EH°J 
^5^1 QX]^ ^EH°I 88 dK e^K)| ^ ^5: 3^(70) D73g » 3^(40)3 

*ejeQC»-2M e?fl). 

s Ur&^S* 2| g SA10BOII E^fS, i!2 3 g^(100)2r gfl 21A'¥(t20)^ AIM ° 

PAIW ^EHBJ ^^j i!fi gr§ ^ SiQ. 01 3°, 731204 B^l^Ofl X021O 3t«SD. 

6 HrB-5!*l DM ^AJOJJOfl ^SU ^#¥(100)2f Stfl i!2 2^(120)^ AiS 

— ^ DAIirt*EH°l ^^1 i!2i.?H ^i ^ 2iD. 01 3^, ai ds 3^^(100)^ ^M^EH(belt- 

aS¥(10TI)^ Alfli ErS2:S ^Oil =TS 7fe^rCTU, Arg^^Ofl CUEF aSI2| Dg ¥^l(Hi£ *Tg 7fe 

oEi ^ai ^ siD. £E^, i!2 2!^^ci20)£ d^ioii ^ i^ti^m ^ st^Di, aai 

i!2 S#¥(100)SF ^§2J 7IEIM 21^011 ^Xll 4^ SiD. OI2f ^Oh ^ 2^(70)2F 
>S ^2 ^i!*{80)7r ^§5) TiEIM DrSaCfl AiS Q7\W ^ffl^i d2§ ^11 ^ 

S^, 731204 EfTll^tHL ^ i!2 3^^(70)^ ADC(30)^E1 ^i^EI~ QXIW^EHHI ^2f 

Ai2^ ^E^hoi *§*o ^2 ei^^(i20)s sat.cKa206 e?a). 

QTjm ^eis i^^ei Aix-ii m es ^eh# a^i a £St»D<ai208 ~ 3214 e^d. 

5!"S, ^1 i!2 3^^(100^ °£!^^ f ^ 3206 ^Sl 4!S 21^1^(120)^ 
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^noopt unw sffl^ aa flstsa£g ga 9*1^(120)^ s^ir 3° 731204 970^011 

391206 32 731208 9-70S* SKQ 731210 9711 M StUtlQ. 

crair as: *ia^(40)= adc(30) a~ °^ ^y*L(80)Si=ia pxim^EHsj aa aa» 

□ 0IE1 7=1 Elf KM «|CH¥(50) a 0I0IB m44ffl)3 «Sjt}CK3B210 37ff). 

731210 971*01, SlOl¥(50)= CIXI1" fiS ^£1^(40)08 M «EIS! QI10iaS¥a dSI 9! aS S"EHM 2! 

9** a hoi assM aioia #^C60)^ s^t»o(fli2i2 9711). 01 ■ 
ssm cixiir ^2 »a*(40)ooAi saa aoiasi- hijkioi, maa gag oisskh aa a as # 

EHg 9*!Sf * SiQ. 0171 A). Af^SOl aa tiSSI sBStra-. 

OWL £ 20ii SEAia JflCH^ (50)(tfl Aj 4=33= 391212 9711011 Ditl" B BT3N 2|*h H^t* ^AlOflg g 

SE 3g.£ 2WI £Aia 39212 Pitt B ij^Ofl £|*J- Hffiratt i'AIWg «SWI £ltt 

al a a a 9§i 9*im7i site s.3&* oigir 29 7> 7isac oi^w 3i97*# §s*i™ 

97IK731240 ~ 731246 970 S) S ISa S32t 7I5BS OlStra aa a as £f£H3 9*iSI~ 
97fl(fl|248 S 73J250 97l!g)£ OIWHSO-. 



Oj m ^ 2iQ. 3B24OS70SM, SAJ^(10)MJy SBS aa a SOU CHtt sjfflfE SHJ- 0I&2J 

g32tS UXIt i!2 «a*(4O)0IIAI SIEIS CflOIEig^Ei A^Ofl agtta(73l242 97II). 

73I242 9SI*0|, .asa .g2a2J 7JSZt2| *MHI. SS&K)! . 5S 7IS2W S^H, a§!S 

a '?fsa« oxitr da aa*(4d)w/a 37a aaa" aoiBa* bis'sHS- aa a & f 7i as #ehm 

°!^ttQ(731244 ~ 73I250 97flg). 5. a 242 978 ^08, B333t- TI5ZtZ£l. xFM : ?tfD(SI244 97«), 
CH71AJ, 13^ £ 1CH1 WMAS^a 3!/d¥(10)0» °\U AR^OT ^Sa £M d22| § 

3«0B a«gtfC3-; XII244 97l-*0y, ^CT i§ S§ £3$ fiD BgtCKfl 246 9711). 9^, 

^bg S§.2ftaa HCK2 59EI3, S5St# 731210 9711011 Ai CBOiaa Hi^FOI S 

oEHs 2!^!S!tKSI248 978). HEiLL 7^71- ±§ £^fiQ 373 S»H 5939, 7I^^M S1210 

&7iioijAi ;»aa aoiEKi- diiaota aa s as «a* a^t!O(a250 97i). 

^DH ?m$\0\ 73101^(50)2] Cf^lf ^0| 

73101^(50)^ E!¥ ^£ SI HJ^. fl*HHl CH^ Sa a^S ^zjej ^§ BIU 7312, 5113 7l5St# 73 

§^m> W2f, HI* 2£ S iU¥ »©g(W Oit^ A^Ofl ^a 73!h 7312, 7313 g£ 

7gst!a. oi ^ioi*(50)^ rH^ti— ^x(i<x^3> mx s^azhg 



S32tg uxiir as ^ei^(40)ouaj ^eis ouoiEfsj- uiiztM aa as ^9i# ei^eia. nm 

g-OI, OiaOfl ^IBIE! Q10IEF2KHIi2u^ 0IS=, AF^T^SJ ^a ISi HatKfl 

7ii aa s ss '.sag si^sct ssj-oiej. one moi, ao^<50)= ^iai¥(10)diiai ^t;a ser 
i~ a.soi ^issf s& asa aazraa aa ois- 'sg zi^mn, 
^ai^(io)ooai &m u* ?3troi i§2i 7i i^^q aa 9^ ^9 'ag 1 

S!*4^ * SID. 01^, 2-3AIHc @0| iiSGl SOI SUIEIS, ©OI SOI ^BiEI9 Kl^Wt>^ 

^oi^7i msoia. -ojaa- 9^a^ aaa as^i ^EHgg gtra o«a 7ft^is ^7f sez as 

14 2iQ. 2t>, 9*!& 2-EHM2J itMHI 24^0 aSI^OI o|Aj aoiH» 3# 4£ 2iQ. ^ t 

73iOi^(5o>^ g 32^01 u 7i5ag sas oioiEf&f HiHt^ ai, 7312 a M3 uunsts aaon ccFa aa 

a a^HJ z»- ^EHg 9^- 4 381, SI2 ^ fl|3 HlJaagg featKOR) feaS(AND) ga 

em ta sati- oisti« aa a assj aat a^s °*cf. ss^g aaa aoiaa 
uuati- ^2fg o\m\o\ a§si 9^m^ b its oh 21^ as ^eh 9^1 saon chohai^ tjahsf 
Til *#act. 

SI'S, 731212 97B^0fli CSOIH ^¥(60)^ 7310i¥(50)S¥Ei WaHfe 39101 asDfl ^^01 QTag a 

2 ^Ei*(40)^¥a crat^ENBj aaa oioief ^ f ^aa^ a 9^ dst s/a^ a 

Al^7^0fl7ft .a«aa(3B214 97^1). OS 9m. OlOlEf ^^(60m ^iLl?1 SUHS OF 

s« * si£D(, aoi¥(50)2i acw asm gseroi aa a as 2-eh 9^ oioia a ass aa a 
2 oti 01 aa gAiofl s/a^ as-^s AfswHi7fl ast»&. 

mt, b §rs« sit? as ^eh 9^ s-s a n saw ch^ ^Aioamg s^ej- £9gg g^ra □ 
sjii- ^01 aawo. 

&S« 21ff as SEH »g# ^S^I-71 M^^^gAj, £S AI9 S9 3 St!" ^ 

che t\L[ oi^si aa as:s*a ^^ti aa iaafliE((g)g omtm as2< ^s^fe 97«( 

731300 S 731302 B7flg)S Ol^OiaCh 

B : : ITS 01 as ^EH 9^1 SB'C 4«oF7l Sl^flAj, 97B, ±S A19 §9 aa^^a Sf^ ^CH 

£ ^^u 012-21 aa as:^¥Ei aa2i uerhs ^ck& ohj 01^21 aa njaoiag *stCK 

X1I300 97j|). (fflg M9, 731300 9711 Oil AI, ^gf(fl| CHt^ SMg ^ aa ds^^Ei S2E2J ~E\^, 

fe'§2j s!4 a 25011 ccfg ssses uam= aa msu\Emo\ ^m±\n, sa a 
shh ffltf sag a~ aa as:MS¥a sa a ui¥ uei-lh^ aa EFaoiagoi 

73i3oo 97U0HA1 aa i&aoiEig ^a2j ^ asnj saoi asHS, ^s Ai9-g asoi 
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*hO.)0l 1 4=E SCH, 5| £ AI9 SCfe SCHE 2! AI2K0ISK 2 4S AlZTOE? t»D.)OI a 
Q. OUg MDL »g ±g ,Jj2hs joa LHAl^ 60s 01LH2J 01 201 W 4= SIS 01, E! 4g AI9S 60 
iSD 3 01!= AJZJ-QI i 4 HQ. 

5 .HSOII H)* 1 " do =EH Wg?, H-s AI9 S! 2! ig AI2HWAI aa gg=! *S3 ffl-EHTIEI 
mm OISSHM 92]2| &§ gfflg °!A'*]Q. ^, B W90I 2j£] US.gH sag, gei 
te as £EHg BBS 711 S3«PI SHtfl ^g AI9O0AI 2^9 gj& EElOIElgg OlSeffi, W*?E| 
M 711^ S§ fe"-EH# °!4*K71 9hUM 2! iS AI2.HH1AI '2SS tlxll HEIOIEIgg 

£]g, 31300 3511*08, SIXII **S. ^3 SKfOIEigSj ™£l SEg B3*H1, gg§ SS- gEf 01© 
Slffl ttn°j 2S tmm l§tfa(B!302 BH). 0|g 7|g gg| EJEKIIElg en IsB 5 

0M?B Brgttfl 9S AI9(baseline)g9, Wig ga S9t] D«©3 Q|SM0 ~ 20* 

§1! <«H OKHJIEigg 2101*0. 

s. m eais g irsmi °ity as s-eh ^ss e m eai§! 3912*8 9711011 siisskji 3101^(50) 

OttL S= AlZr 2 Z" AI2HH1 aa 2§9 gjfl ELEIOIElgg OlgSKR 2S £EHg 2!^§Kr 31302 9 

thou cut] s sraoi 21*1 gAiogig g^s Eagg gisioi oss iroi IsBcT 

£ 5^ E 4M EAJS 31302 9711 Oil CHtJ" g' IfSOfl 21*] UHf^tJ- gj 4'A10fl(302A)g g2§17| SI*] S 

<Bnm >s oi^chsd. 

°Ji!30. 273. a|= El^ S £2E°J ^ ©4 Ofl 01 1[ l^if EHg I 01 ll" 01 

S§ ^EH^f 2# e!*ltta(fll310 9711). St^. ^§51 ej-g S SSE2J ^El^Ofl CH*i- ^ 

SI j&emiEISM OlgSKB 2S ^EH^l iMai^2J 2§ e!^t>0(Kil312 9711). SfJlgS 
°' iil" SEtHI CHtf *5S8 DJSfOIEIgS OlgSKW gg 3i °Ji|E.l-a(Xil314 ) E*f 

g£ si io « ^trsM CHt? ioawiEtms oig^iot as Ira 
as ii7i Mia as -sktodgmib e7«). oi^iah, e soe eais m\t ~ wis eS Is Iaioii 

S-TflSOl 4 2!D. 

E. 6S E 408 EAl^l 31302 Eh^flOil CHi!" g SfgDJ 21*t Uia^*]" OB ^A10H(302B)m 
MM^Xie^AJ, aai I0H10IE1M21 SE01I [D€F °!2?21 a§ 4*EHS ^liiSfe 9711(31330 ~ 31338 
S"7aS)S OI^OOD. 



E 6s 2 ig Ai2> . sa s§s isai nreioiHgm oigsHM as s-ehs s^trcj-. 373, ffl^ §E, 

IIV Ta^JE, S3E21 ?EK= a'SSM COS ^SEOfl CHsJ a SI Eia-DIElll OlgSKH as £, h EH?l- 

mma as ^a^rsta a^*cK3i332 bti). sgsrsfg g*. ^se°T w^a ssfiM 

SSI UhEl-0|E1## 01g5F01 aS S-EH71 71119 2S a^^QC3l334 9711). fe|S2| tt§ sa^ ni 
al^ fltEDfl. EBt!" ^iD I0EfniE1§g OlgSKM as ^EH^ g=a 38 a*i*ii}(3l336 931) 

7a* h Eoii ch& mm mstu\E\mm mmm a-g s-eh^i ^Ma^a a§ a*!t?cKa338 9711 j. 0171 ai 

E 60H. EAIS 31330- 31338 9711 SS ^AlOfl 97(12101 4=^1 *2{Ek~ 

W M^a, Si E^ E 60J EAIS gA]0»M(302A SJ 302B)0BAI aS3 S3E« 10E1-OIE1MS C1S2J- ^01 

H&(FFT :Fast Fourier Transform)*]- ^2HHIAJ 73 ^E14 g^lOJ 2« ^Igf SJM«> 2fS Li 

E1-LH= SEI ELEH]|EH(LF:Lgw Frequency), ^2J1« LUSB 2s*J- dif 3^ ?£|01| Sg(FFT:Fast 
Fourier Transform)*] ^SHHIAI 2 ^HK= S 91 CHI ^§1= 2^ iij§gi stgfi StS L1E1LH- *!fll Ef 
£K3IEH(HF:Hlgh Frequency) E^ LF# HFS 31 ^ Si UELLH^ 4331 ul£L0IEl(LF/HF)71 B 4 ^SiEK 
ffl 71 A), 73 ^u>4 S91^ 0.04 ~ O.ISHz^l H 4= 2i2. 3 ^EL4 SSIfe 0.15 ~ 0.5Hz7|- 1 ^ °>t}. 

E?i. ^S§H1 a,^ S 4=011 CHt] SSI E1E10IE1&, iisB^l ^SOfl CHti S73E1" E13g(Positive Peak) 
AF0I2J 921 13aS LLEf-LH ^ *SS1I ELHH3IErl(RR) E= 991 AI9 =9 SSOI BfSSfe s!4=g LiEUH 
e SSI EieroiEf(1fi:Heart Rate)71 1 4 Sid. M7IAI, 5X1 El" EJ39, fil R KIBE °Tmtm \ & 
Sim ^^MSCHIAl SSEOJ se S ¥gOfl 7HAIEJCH StQ. Ofig ga, 573E1M El 3^, 1996a Elf 
Joseph J Carr & John M Brown OH 2]ofl 'SJg 711= ^7fl'2fe 3RSS 73^311 'OlSfi'CHI BJ^H "t^ 
EIS SSAIHI^ ^5AHHI 2)j|l S9S 25!21 iiflOIAI 171¥EH 216 ^(Hl 7HA1H01 SJQ. 017IAI, 5jHI 
ElELD|E|(HRfe EEH3IEH (RR)g «i]SKM (91 g ga lg =9 gOH_l S SOI S 221 71g ^ tmi 

sicH a^o S « H ^ ^ si^ z^o^ jiA^K^oacri l^-m± ^T/m± ?\ 

U-EHHS ^^B DJEfOIEiCRSA: Respiratory Sinus ArrtM:hmiam 1 ^ 2£Ch Crt^lAI 4§J{| 

A.-ff. Frey, C. Hagerwi i 1 1 er, J Baumert, F Grueneis, M Oanbacher, K Theisen g M Mt'M 2J^H "The 
Respiratory Sinus Arrhythmia as a Function of Breathing Frequency Revisited'£|~ 73I^SS ^i-ei 
Computer in Cardiol ogi£fe XiyOfl s2ES IS HI 01 XI 41^ E1 44^Dil THAiaotsi 
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E£th Kl¥ SEQfl CHtl ErEfrOIEI^, El^ SE 12^1 UEH-H = aa (SKT:SKin 

Temperature)^ M ^ 2A0-. Kl¥ «*«-E0|| CHt!" a*ii »EH3IEi&, El¥ ^4^2t2j U-ErLH^ 
aa njEfOia(SCL:Skin Conductive Level), El¥ 73t» tlWOl S^t!- oKi^ 3EH=0flA| 

mmti 5X1EIM HIS 3S4!(Positive Zero Crossing^ 79^1 UERH£ aa EEK3!H(N-SCR: Number 
oi Skin Conductive Response) E= 2*1 ET« BSgSS^Ei L17}-Ei« (Negative Zero 

Crossirig)3JTO2| £0IM LrERH= aa E|-ErQlE1(5CRM:Skin Conductive Response Magnitude)^ i ^ 2! 
Q. OCTAL 5X1EIM ?3£ H^^OI^ 2s*eO| +£^EI -B 2*rfe 3# *IOim3, U17FEIM Q£ 35 

goie. na^iHi its a gt«oi -s^ei *s &zt= ^di^d. oi he, ssoi ejte sai 

Q«Lf L||7rEI* HIS H^^OI gaiT SJ£H^, 3EHEEH1 SAIH£ DIE! *i2j §21- 3E1S 

ST ^E HCh 

3' WOO, aa EJ€!-01E1M[(FPV:Finger Pulse Volumn) a PP6]0I EI3Q0 5WHAI 4*W 4= 21Q. CH71 
Aj, FPV a PP6^ E^ BS1F2J LHEKSCh 

S«!" «■» BKK]|Eie(RR, HR, SKT, SCL N-SCR, SCRM, LF, HF, LF/HF, RSA, RESP, FPV a PP6) ZWS 

Ads as aizhhiai ^msq. oi oi, aa neioiEi*g e boo eais «aioh(302a)oi s 

S £3 AI3 Sffl- aSEIH, £ 601 EAIS ^A|(ttI(3G2B)(HI Sj§l 3^ 2J £3 JtlZf B» 
2^SCr. OCTAL 83 J&EWIEjgS E \m EAi§ ^CH^(50)0ilA1 Cmif 901 > SIQ. 

£ 100 EAI1J SAI«(-10)OI O^a^ S3 {2A{(0|EAI)S «aiM Dit!" 8a Sit? HfSh 

SOI MEIEIOI PXIW ^2 x|EI¥(40)£ ^q^Q. 01 OR, »OI¥"(50)& U71W "» £1^(40)00 Ad .« 

eieigh aejas vaoi utt amies ois^ks aa j&aoias(RR, hr, lf, hf, lf/hf, fsa a resp) 
m *wk-$ aa. oiiaa, hioi^cbo)- sgrw eh& cooiee^ei sai efekiiei§(rr a rsa)# ^i- 

m\ EfEi-aiEi(RR)M ^if&ra aa EffiH3ie<HR)e ^i^ra, ^eis moiEfs fft ^^tra 
w?m z?mn f im hf§ ois«hm 'aa' ! ujaoiH-(UF/HF)g ^?s*a. oi^iaj, aa iDErOiEi(RESP)^ .™ 

ON S3 ffl/iCDI£Al)Ofi 2JtB 5!^^ ffltt aa ^2 CH^OfL 21 fsSAJCOIEADOii °Jffl S^S 

2S01 met aa a^s -oistr sd. oi s° e ion eais {*ai¥(io)chi o r ea^ 2s ^ak 
□iEADOu 2jtfl aas ssofl a?* aa ^2= urn a-s si-ss s^h cmm n± aa*(40) 
s a'm di mi, doi«cso)b 073%- ^2 ^e]^(40){hiaj -jaa's sim tntt esoieu oissrn 

aa E}EHD|E1(RESP)# .^tttD. RESP1 ^^fe 0IE17CTHJ ^u^oj a^goi yoi ^373 21 CK Gil 
m 12, RESPg &SOI, 1997^E dSOfl 'Pei Z Zhang, Walter N Tapp, Stanley S 

ReisiBan a Benjamin H Natelson'CHI 'Respiration Response Curve Analysis of Heart Rate 

Variability'Er^ E!^^ : BT5HO| ^Z^l IEEE Transaction on Biomedical EngineeringEh^ 

73a^ vol 44 no H|0|*1 321 325^ Oil THAIS 0] 2IQ. 

E*>. E 101 EAIS a«^(10)0fl Ohaa^ E!^ SE flAI(DIEAI) S ffl^ aA|(D|EA|)0|| 2|fl 

aw gas ni^ se a ej^ as-oii at? aa d^es s#tr uEr : soi ^Eiaoi qm« d± 
^(40)s a^scn. oi m' # ^ioi^(50)^ nwir-fla ^a¥(40)0AAi »ess ^e a ntm 

Die HOlBB-OIStHM 83 HiaOiaBtSKT, SCL, i+-SCR a SCRM))# ^ 2iQ. 

se, aa -iKrDiEiKFPv a ppe)g ^soct $ios e ioi EAia iSAj^dojon seas ^a- sakdi 

EAI)^ PP6 SA|([]|EA|)S ^SS ^ 2iQ. PP6 S A|'(OI EAI )£ WIS ^ MCHI OSHOI SS^Ofi 

cut* is^to. oi §at ^ ^^imfl nitt aa ssts- ^01 *iaa 

ch 079 it »a*(4ti)S'a^SQ. ?3ioi¥(50)^ ratfla aa¥(40MAi «aa -««9M am 
apiBS' oig^oi aa ina-oiEi#(FPv a pp6)s ^#tror. 

br2 r ^ol ?3]Di^(50)0i]Ai aa HEffiiEisoi n, 73101^(50)^ oism 7ib aa 

EfEK3IE1## 71^2:^ ^X|j a 51! lOEHDiEIH^J 9s r SEg 1§^H)| gf§ ^EHM ^Szj-Q; ^, 

E 40B EAIS 731302 .EM. E 5 a E G0{ ;ZW EAI^! ^A|0flM(302A a 30S)^ atH^O0)MAI ^tS 
.1 ^ 2iCK 

OlSh E 5 a E 6011 EA1S ^AI0flM(302A a 302B)0il Oft* B 'OSOI 2|& ■ H»S|« SAIOIIgS ^ 
S E9M# ^ohOi Qs2f ^01 ^S*h^. 01 HB, 71 H aa U>EH]|Em# RR(base), HR(base), 
SKT(base), ai(base), N-SCR(base), SCRM(base). LF(base), HF(base), l_F/HF(base), RSA(base) a 
RESP(base)^ iAltK>. 

E ?s EOT EAI^i tfAIM.(30eU0| CHtf & SSOfl 2|th bra^tf ^'AIDtiS ^SuCT ^Ith SS^tJE 
SAI, 71^1 mm^~ - 731360 37flM), ^M£fl^M e7fl(Xil3B2 a ^1364 

BTtLS), #§1 &7UWI3B6 a ?3i3B8 &7II(^370 ~ X-B374 9711 

P). §§er~ BmmiB ~ «]382 E^|g) a sggf ^ ^EH7F gog 

^ (731384 B?«)^ Oi^CH3Q. 

E 70« EAi^l ^AlOllOilAi, tfS.AlZHtt aa Er£h0iE1l(RR, HR; SKT, SCL, N-SCR, SCRM, LF a 

LF/HF)H QmtM ^-EHM ^g^CK 

5!S, ^EHOilAJ S§ 4 k Bi7h 7|^2!7rM Cr^r 1T0I l§tK!K^350 ~ ffl360 9fl|g). 017IA1, £ 
71 OjS ^E AldH^^S BUtm ^CHSAI, WIS MS 7IS, ^Mffli, Mi a 

9300 BTjl^Ofl, ^71 ^EHOilAi HRSTOI HR SfllSt(HR.th) Ol^g S^£ISi^7hM SBtrD(W3B0 
BM). OIM flfll. HR(base)S^E1 HFLtht &6itt ao| HRStMD 37 r P BetHIK Sta, HRHOI HR S 
7|j^(HR_th) 01^°[^ S-4=a2Er3 5BE13, SKT SfOJ SKT S7ilSt(SKT_th) OI^SS ^7F£12i^7rS B 
B*CKHI352 E^Tfl). 0171 Ad, HR^OI HR S?il^{rfLth) 01^°^ a^aSJCrS 31^, 3S ^EH7{- 7IS, 
E^ stMOl DflM #3 50XE^ 2jQ|tJD. 3 El Lb 7IS, #M E^ ^Ea^^Ojl 

Ai CHi a§ ^EHEI-3 OR 3§§CT CHg7| Effl^WL SKT SKT STfl^(SKT^th) 01^°^ S7ha21= 
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?m Btma. om zm, sKT(base)^ sKT.the ?tt**i sios^a arsea-. 

01 till, SKTSOI SKT STUSCSKT-th) Ol^-ffg g7&l2iQ2 ??BEI3, LFSOI LF 9fllS(LlLth) 0|#EJg 
S-^EISi^U LF/HFSOI LF/HF S*IS(LF/HFj:h) Ol^frffig a^EI2~7F§ 2e*MIK3]354 3711). Oj7l 
AL SKTSOI SKT S3iS(SKT_th) 0|^°^ S?^£ISLQ^ aS 2fH7f J\m 3:^ Ma ^MOI Oil 

I! MS 60S£!-^ 210l*!O. H^Lh 7!ii £^ ##gtHIAl Oi!n as ^EHEKQ OR ^SWI Dig 
71 IKS011, LFSOI LF 2*)S<LF_th) OJ^g a^ El 2171 U LF/HFSOI LF/HF STBS (LF/HF.th) 0|#°^ 
a±EI2i=7hg 5TBtia. OIH ?m, LF(base)S¥E1 LF.thS Si*t[ SOI LFMQ 37iU LF/HF(base)S 
LF/HF_thH a£**> SO! LF/HFSQ ^7S 5e*»0. 

E^, LFSOI LFS78^(LF.th) OI^EIg S^EJ^LF LF/HFSOI LF/HF S3IS(LF/HF_th) 0|#°^ gte 
EISiCK B9EIS, aS 2EH7K 7ISS 311 ±S iH^IEM ^St*OC*!i356 970). Qt7|A|, 311 

±S IrlS!^ 70 XS £SI! ^ 21Q. 31396 3?fl^0fl, RRSOI RR ^?liS(RRj:h) 01^°^ 
M ^ElttflK 31358 STB). OiM £1*11, RR(base)^ RR_tht 7|£!tf S0| RRSSia ^-^M SBtKh El 
», RRSOI RR S?fiS(RR_th) Ol^g g7h£IXI S^iQH 73356 &7fl^ HEHLh RR 

SOI RR S2IS(RRJ:h) OiaeS g7hEI2aH BE+a9, 93 ££9171- 7|g^ £«• 311 ±S a*«MM 
Q 312 £S ISttCk 0}7iA|, 312 ±S 8QXS iSI ^ 2iQ. 

as £"EH7|- ^3i^°J7|# Qga- ITOI ^S**CK3I362 §j 31364 BMM)- 

M352 EWOflAI SKTSOI SKT S7flS(SKT.th) 0|#°^ ^7^1*1 5QEtS, LFSOI LF 

SfllSO-F.th) OI^Bg a^EIS^l-M E-B*CK3I362 B?fl). 017IAL SKTSOI SICT S?llS(SKT_th) 01 
£fS!S S7IEI73 SfSHZh- 9S 2fH7|- ^MEjj^ 1 **gO| 012^1 OflM BOXEfe 2\Um 
LK DKMd, a§ £rEH7|- ^MBfl^BMl OR ^SoPI Dig 71 HJ^Ofl, LFSOI LF S?US(LFj:h) 0|#°^ 
a^EISi^e SBSfCh 01 M Z\m, LF(base)^¥Ei LF_thg S"<ytJ" SOI LFStM'D g^M &B*HLK 
LFSOI LF STIIS(LF_th) Ol^Sg a^E|°JQH ^BEI^, a§ ^EH7|- ^^|^ Jfl2 i 

S US 15 !SttCKSil354 BTfl). 

QS^S. ihS SB)?* DSa ^-01 2§t!CKJB3ffi SI J0368 B7US). 

3354 eTBOfl/J LFSOj LF g*IS(LF_th) 01^°^ a^ElAlE S^H LF/IFSOI LF/HF STIlSCLF/HF.th) 
01 «S?S a±EI73 S^E S-EIEIS, RRSOI RR S^ISCHUh) 01^ m?\5\5L=7m SS*CK 

73)366 B7|), LF20] LF S7Jia{LF.th) 01 Sag. a^ElBS Sr K H LF/HFSOj LF/HF 

^3is(LF/HF_th) .as a^siTa srstcfe as, as ^a^F nmo\ o\m\ warn box 
Er= urn ^umn. coaAi, as ^eh^ agg ^eoi ra^n ora ^sef7i 01^71 edischi, rrsoi 

RR S?OS(RR_th) OI^EiH §7hE[S«^7|-M &e^Q. 0{g RR(tese)EF RFLthg 7[{t& SOI RRS 

^S7fg Setja. Efs, RRSOI RR SfllS(RR_th) 01^°^ ^7j-E|^QH S&EI3, aS £0171- 

DS^S. a§ ^EH7t ^ei;!! Qg2f ^0[ HS^D(^370 ~ 31374 BSIg). 

731350 e-^OUAi HRSOJ HR STHS(HR.th) OlSSfg a^EI^I SSHIHI , N-SCRSOI N-SCR 

S7flS(N-SCR_th) Ol^Srg g7E!H SCRMSOI SCRM STflSC^RM.th) 01^-°^ g7HEiaS7ffi S"E^EK 
a 370 .SM). 0!7IAi, HRSOI HR STHS(^th) 01 a^EIXI S^Ch^ ^, ^*-EH7h 0\&Z\ 

z.7\ ^B\R\~ 2# 21Qlt?a-. HcMHsL RRSOI RR S71IS(RR_th) Ol^Shg S7I-EI2S7^ 5B*Ch 
OIM «a, N-SCR(base)^ N-SCR_thM 7tt**i SOI N-SCRSMD Sj5 SCRM(base)2F SCRHLthM S 
01 SCRHSMO- ^^J\m S-3tJtf. 

°m /N-SCRSOI N-SCR S7|IS(N-SCR_th) 0|£&g SC3?MS0| SCR« S?OS(SCRM.th) OI^&S 5 

7FEI2DH SKTS01 SKT a?BS(SKT^h) OlSEfg S7FE12^7fg 5E*&-Q-Ca372 0171 



^tJ-gOHAi 01^ as ^EHEJ-H OR ^ St 1-7! 01^71 IfflSOfl, SKTSOI SKT S?8S(SKT_th) 01^ 
EtS m?m%=?m 0\m Zm, SKT(base)2f SKT.thM 7F^ SOI SKTSMQ ^^7Fg 

ti-CK SKT SOI SKT S S(SKT_th) 0|#&g g71EI2QH e&EI3, a^S ^EH7[- »g 

M ^2 iS fil^iS §gt?CKSI374 3711). 

□ra^S, as #EH7f SinSI^JM Qg2f ^01 ^S^Q(31376 ~ 31382 

1-11372 3^1 Oil Ai SKTSOI SKT SfllS(SKT.th) 01^°^ ^7^E|XI S^iCKQ B9EI2, LF/HFSOI LF/HF a 
M2(LF/HF_th) OI^Ehg a^EI2^7H 5e^O-(3l376 3?H). 0171 Ai, SKTSOI SKT S»S(SKT th) 0| 

S7raxi ssrae as; as gew g^g ^moi oissi mm w& boxei— ae sioitth 

WEtM, aS ^EH7F ST#0| SMZtH OR ^S^l-7| Oi^7| UH^Dfl, LF/HFSOI LF/HF 

SMS(LF/HF_th) OI«SS '3ia2feW BSttCh 01 B LF/HF(bftse)^H LF/HF_thH 

SOI LF/HFSaQ ^7I# &BtfQ. 

LF/HFSOI LF/HF S7US(LF/HF_th) Ol^Sg a^EIX! S^CI-Il 5EJEI3 31372 STfl^ StSthQ. 
HEILK LF/HFSOI LF/HF gj?US(LF/HF.th) 01^3-g a^El^P-2 5^E13, aS ^EH7f ghilJ nwm 
311 4rS 51^^^ gSthQ(3l378 BM). M37B . BWM. SCLSOI SCL S3IS(SCL_th) 0I4^S ^7fE| 
2i^7fg FE^EhC^fl^O EI-75). 33.S0I SCL S?llS(SCL_th) 01^-°^ g7hSAI ^S^ChU 

a 31378 BTtis s«tta. aau, scisoi scl s»s(scL_th) oi^Bg §7raaan seag, as 

^-EH7F Mix^ 1 ^ii 312 iS ffliO^S HStlQ(3l382 B^l). 

£ 700 £A|£! ^AlOfi^ 31362 BTflOflM LF SOI LF STflS(LF.th) 0|#°^ a^aS SKHIHI &&EI 
7iU> 31370 37Q(H(A| H-SCRSOI M-SCR STOS(N-SCR_th) OI^T^ ^7(^1X1 ST27IU SCRM SOI 
SCRN S«S(N-SCR_th) OI^EM g7F373 S^CKQ SSaTIU. SE^ 31366 371 MAI RRSOI RR 
SfllS(RR_th) 01^ g7|-aXJ aStO-S SBEIS, XlllH^S! aS ^EH7F ^3loCT &S 1SW ^ 
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2ia(»384 ^ t ens mmtt as &B\?t aihh^^ ^tbsjou s>?\ oison ssao. 

E 8^ £ 5CH1 EAIS gAIOi (302B)W CHS- S ^"gOfl °|£J- dfWfi S £A|01iM £goh7| §5? 
*|-M^A1, ^trS ^gufe 378(31400 ~ 31414 3711 M), ^icM ^gm= 3711(31416 S! 31418 3711 
m), 71 S3 §§m= 370 (391420 ~ 31432 SSg SStfe 378(31434 a 31436 371IM), ^ 

MO!£M ^g*l~ 3711(31438 S 31440 371IM) Sg £"9171- £31* Rl aS*f= 

EWJ0442 37fi)^ OI^OiSCK 

£ 80il £Ai£! gAIOHHAI, 2 M^M SftS! S*Q ©EH3!Eig(HR, SKL SCL, N-SCR, SCRM, LF, HF, 
LF/HF, RSA SB RESP)M OimM 3§ £"EH# B.St!Q. 

S*L £31 2-EH0U1 9B-£H7I ?£S37H OS3- STOI gg*O(31400 - 31414 BUM). 

RSA 2*01 RSA S702*(RSA-th) OI23g ' SCL 2*01 Sa g7U2*(SCL_th) OI££3g 3H, SCRM 2*01 
SCRN S7||2f(SCRH_th) 0|g3g 33£!O<314a0 37J ) . 01 S flfll, RSA(base)^^Ei RSA.thM 3 

tttt 2*01 RSA2HD 33, Sa(base)2F SCL.th^ 3|£Rt 2*01 SCLStMO 33, SCRM(base)^ S»Lt» 
2*G! SCRK*SO 3S7I-M 33*tO. 3S, RSA 2*01 RSA S7fl2*(RSAJ:h) oi#3g skq, SCL 2* 
01 S0_ S?ll2*(SCLth) QIS3g 33, SCRM 2*01 SCRM 'gMZKSCRLth) 0|&3g 303 3333, N- 
SCR2*0| N-SCR g7«2*(N-SCR_th) 01#3g g?m 33tlO(31 402 3711). 01 '« £|^L N-SCR(base)2F N- 
SCR.thM 7hi**h 2*01 N-SCR2*MO 33**0. 3H, N-SCR2*0I N-SCR S7tl2*(N-S(3Uh) 014^3 

g 303 59513, SKT2*0I SKT S^2t(SKTjth) 0IS3g 33£«O(31404 378). 01 S 

m(base)3 SKT.thM 7h^" 2*01 SKT2*£0 *!S7FM 33t*0, 3SI, SK72*0! SKT 271!2*(SKT_th) 01 
6fBS 303 3333, 2>§ 2EH7I- ^^Ei^ VS'fi 313 ^g UiliM^Al lg*JO(3l4Q6 370). 0171 

ai, 313 ^s ihse^ 60 xs ggf! * »o. 

31406 3711^00/ HF 2*01 «F S7S2*(HF_th) 0!#3g ^£7!« 33*>Q(314G8 3711). OIM *ISH, 
HF(base)3¥Ej HF.tf^ gfiftf 2*01 HF2*SQ E7\m BV&O. 3^, HF 2*01 HF S7J2*(HF.th) 01^3 
5 SCJ-H 2-3^13 31406 37)1 S S^tiO. 33 Lh HF 2*01 HF 37H2*(HF.th) 01 «Sfg ^-QH 3 
E^EI3, 2Jg 4^^F ?fitt8'-aif 313 ^rg iti^E MQ ^g H(*MSAH ^gt]-Q(3l410 

3-711). OI^IAJ, 314 ^g O-aMS 70 ^ 2iCK 

31410 37B§(H1, LF 2*01 LF S7il2*(LF_th) 0IS3g EJM ^33*^(3412 378). OIM LF(base) 
M¥EI LF_thP S-iSH- 2*0! LF2*MQ E?m S3SJO. 3§. LF 2*01 LF SHZtOf.th) 01 ^3g BJ\ 
SD3 33EI 3 3141 0.371 S 3t"tH3. LF 2*01 LF g]7i!2*(LF_th) 0IS"3g HQH 33EI3, 

3-g SBt^l- ^g*^ SJ^^ 314 ^g BSM ^3h^! 315 ^g iH^MSAi SSt!acai414 3711). 
Ot^lAI, 315 £g itja^ 80 XS ' «3B ^ 2*Q. 

CFg^S, &g ^EH3F gb:37fe Qg2f ^01 as«JD(S416 S 418 3711M). 

31402 378WIA1 N-SCR 2*01 N-SCR S7S2*(N-SCR_th) Ol^ 1 ^ 37^ SOS 53E13, 6fEH3F ^frg 
nmm MS ±% iaaES g§S?0(3I416 378). SE^ 314O4 3711O0A1 3(T2*t31 SKT S71I2*(SKT.th) 01 
&3g H73 SSIffl 3333, S§ ^"EH^ nmm 313 ^g 1315 ggthCK3!418 3711). 

Og^S, ^EH7F 3IS37h# 0§3" ^t)I ^g*!CK31420 ~ 31432 3711 M). 

31400 37A0M RSA 2*0! RSA S7|l2*(RSA^th) 0I^3g *m S^TiLK SCL 2*01 SCL S7H2t(SCL_th) 01^ 
3g. 373 a^TIU SCRM 2*01 SCRM S7fl2*(SCRM_th) 0!S3g B.J\ SOU 3333, HRZtDI HR 
S7H2*(HR_th) Oj^3g 33^0(31420 3711) . OIM $\m, HR(base)^¥Ei HR.thM 2* 

Oi HRS*MO 33*0. 3U, HR2*01 HR 37fi2*(HR_th) Oife^g SJOU 33£i2, RESP 2*01 

RESP S7U2*(RESP.th) 01^3^ B^UiM *22 378 ) . OIM RESP(base)SF RESP.th# 7k* 

2*0! FESP2*SCI ^S7|-# 33*HIK RESP. 201 ffiSP STliaCKSP.th) 0IS3g 30H 333 

^g ^-EH7h 7ie^ nmm m ^g -ihs'ms astio(a424 3«-)-. 

31424 37U3l>(HL LF/HF 2*01 LF/HF S7fl2*(LF/HF_th) oiS3g ^7« 33*^(31426 37!!). OIM ?i 
oL LF/lf(base)^^Ei LF/HF_thM Sim 2*01 LF/HF2SO 57ffi 33t!0. 3S, LF/Ff 2*01 LF/HF 
S71ISt(LF/HF.th) 01^3^ SOU 3333 31424 37flS SStKll-. IieiU LF/HF 2*01 LF/HF S 
71!2*(LF/HF_th) 0!^3g ^CHI 3E^EI3, ^g ^Efi7F 7!^^ ^MM 314 ^g fflffOm^ 
^gtW(31428 3711). 

31428 37U^0fl, LF 2*01 LF ^7fl2*(LF.th) 01 ^3g ^S7I-S 33*10(3143) 3711). OIM ^I^L 
LF(base)^Et LF.the mm 2*01 LF2*SO S7« 33&0. 3S, LF 2^01 LF S7H2*(LF.th) 01^3 
g ^Al SOU 3333 31428 3711^ 3tit>0. H^LK LF 2*0! LF S7112*(LF_th) 0|&3g ^OH 3 
E^33. S-g S*EH7K 7|gg tit 315 £g 19*0^^ lg^Q(31432 3711). 

Og^S, 3§ ^EH7f #§37IS OS3- ^0! SSt»CK31434 31436 3711 S). 

31422 3711 Oil A! RESP 2*0! RES 3 S7«2*(RESP.th) 0I^3S HAI SOI3 3333. SCL 2*01 SCL 
STI2*(SCL_th) D|#3g 33^0(31434 37B). 0»M £|*L SCL(base)^^E1 SCL_thM Siltt 

2*01 SCl2*MO E?m 33*hO. 3S. 33_ 2*01 SCL S7fi2*(SCL.th) OI^3g ^05 3333, 2Jg 
^B!71- tit 315 ±g Q^^S lg*HIK3!436 371!) . 

Ora^S, i^g ^B17|- ^Mai^37^M O^lf ^01 3§ttO(3l438 S! 31440 37HM) . 

31420 37HMA1 HR 2*01 HR 37H2*(HR.th) 01^ 3g ^Al SthU 3333, H-SCR 2*01 N-SCR S7112*(N- 
SCR_th) Ol^g E?m 33&0(314^ 3-711). 0\m $\m, N-SCR(base)S?> N-SCR_thM ?\tm 2*01 N- 
SCR2fSO 33SJO. 3iJ, N-SCR 2*01 N-SCR a7«2*(N-SCR.th) 0|#3g BOH 3333, & 

g £m{7h ^11 314 ^g IH^^ ^gthO(31440 3711). 
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5. soil eats ^Aioii^ nm *EmmM scl^oi sa sflia<so_th) oi^e^ sro gem s-sej^u, 

*0433 EWIOflAi N-SCR StOI N-SCR g?D» 01^°^ 373 SWU £^-£13, X|HH^£i aS 2"EH7r s- 
XHoiXI »S 3£S ^ 2JCK?3!442 EPfl). 

£ 7 a= E m £AIS ?3B302 BWOfl CH*f 4 1 AlOfllMAI, i~ «**2| BS #EH:?r £XHlf ^gOI 

M S<yth ^3fS LKHXI 3-g ^g Lfe WISH, SS ^EH^h Mil! ^MOI 702BI- 

^XBHJ 38 ^B\7[ ^g*J- ^MOi^ 7.5X71- HQ. 

£ ITSHJ ij ^AIDflM LIh^2/ §^ £g AI3- §2HH1 S^H £«a IKH]|Ei#(HR. RESP, FPV, SKI, 
Sa, N-SCR, SCRN, 'IF, IF, LF/IF a RR)# 0|go|-0) g^Di ^SWO 20OJ32J 0)=!0|g CH^g Min, 
^StT, 71^, mm m OH ZT9 & h EH MDil Ai KM £331 (ANS : Autonomous 

Herveous System) SIB S3 Lhg S 121- 1*01 Sffl^ 4= 





HR 


RESP 


FPV 


SKT 


sa 


N-SCR 


SCRN 


HF 


LF 


LF/HF 


RR 


Mi 






4? 




t . 


T 


t 






X 




°g 

*}• 








T 




T 


t 


4? 








71 B 


4 


r? 




r 










4 


4 


T 


SB- 


4 




T? 


T 














T 




J. 










t? 






4 







S Sifl EFEFOIEIStfia gfcfcSfe 2§ UERHDI. tm ^Mi! 4531 'IDSKIIEISI ZtOI 7IS yfl HEJ- 
□IB)2J gZffir g£S S7h ^±tm SfSiCfe ^ UBtfCJ-. 01 El, 5! ?J-s qio^ 

eiEtt araoracfe am sinitja. roa-Ai, a'-m iEg ssra spili qi^ §e£ es+-{SJi m 
s urn ^Ainsofi n}=s, 2! i§ aizt =°khi assj m€H3ieiM(HR, resp, rsa, m, 

SKT; S0_, .N-SCR, SCRM, HF, LF S! LF/HF )M Olg^KS SgM 2CD1S^ OiajOlM CH^-«S 





HR 


RESP 


RSA 


PP6 


SKT 


sa 


ht-SCR 


SCRW 


hF 


LF 


LF/HF 








L 


L? 




H 


H 


H 








& 






L 




H 


H 




H 


L 


L 






L 


H 






H? 










L 


L 




L 








L? 


L 












Si 














H 











0I7IA-L ^3 am iEfEmiEiSJ ^0| J\B £M EKH3IE12I StMCh H3 Hg, ^3 Lg 5 Alt 13 
?^ *OT OEH3IH2J SOI 7IB m\ IDEH3IH2I -aSE} azpB SSS.3-7IU SE^ 

fe'^g §£S »2fl^ 2S 01 TEH _ gfS Ol^tl H«?l- ^^I^Cfe °l 

□ica. ohw, sew sttiu 01^ sje^ iKmiEm^ s ani eai^i a 

S 1 E± i 2^^Ei ^ <fe 2fOL ^ ^§ ^EHOFQ «» B£M SDI^ ^SSII iiJEK]IEiMOi 

iFEiorEjg aa-s oi^foi s#?i u^f iroi ^ehs 4= 

ffB, ^ e f scHi 2i*ras ^ra a^i wgoiAi, ^ ^ s-s ^-eh- gi, ?ga 71 
a ^^ai^^j o^jm^ s+seismii. aau, s ^sw 3*+ s-s ^eh sia 1 s-s^ oichi ^ 
arn, m£iai-a»(HR, fesp, rsa. ppg, skf, sa, n-scr, scrm, hf, lf, lf/hf, fpv a RR) 

oi^oiai ura- soi, g saoii Bjth m\ a 2!^! a sag AigwEi g^ojcni 

mBm sh3ai aasi ^?i(m sq-^ ^ an, ^aoiu sd^g ass ^Tii 

* ,2i^CB, Sa OlgoKtt 2J^ i!a a ^EHM AfgXfCHITil ^ Si 

H, S^tfTil SufS iJ-S SE^ ^th ?l ^EH ^Ai^KHIAl ft 

2FS 5>^Qh. 
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(5?) ^ 

1. aa^i ^s ^mw s-^Eioi #7i aas^Ei a*© ^ois shj- oi#*i ^si o r y 
as aaewi £§a as ^m^: a 

#71 481 as SS^OOAI as alEIS #71 «a ast i!S xlEISKQ, as SEIS 

a #7i aa a as #ehm 2!*4 a s*mr= *§a as ^um^ a# ^s^s ^ a a 
a as #eh ss. 

2. Ell tnW 20 Ah 

#71 m$ ds 

Aiais^a ^§a asm o r ^n ^eh^ a#sfe 

#71 ^Ai^CHIAJ 2^9 QM^n **EH2J #7| £«a S' ^EiBoh^ Ofe^H as x|E|^; 

a 

#7i si lEiga oi-y-^n ^ehhi *§x-h asg cixiir sehs op^sa/axiir B£^i 

#71 *«a as 

#71 DAIIT *jEH*J £«a aSM ED0IE1 alEIS^ ClAlir i!2 xlEI^; 

#71 DAIIT aS ^Ei^OilAI ^El^j DOOIEIS^Ei #71 aa 9! as #EHM S!*WKL gl« 

73)01 aS^AI HM'¥: S! 

#71 P^i as xlEI^WA-l #71 GIOIE« #71 SiiOi a SOU S'EtftKN iS ^EHS g^r= 01 

oi ei- m^m =tm^ ^s^s aa a as #ai ei^i s-xi. 

flZtHN 201 AL #71 <4!A1¥= 

sew. «3.ftt= ssr soai; 

Kl^SSM §S5r= ^£ SAf; a 

m^%m ^Sofe IEI¥ 73ti" 2! AIM 7Hlo^ 2S ^92^ Sfe aa a as #EH 2!*i 5». 

t5^« 4. 7313 «0B SOW, #71 ^Sf SAIS ffl(Hi£ {SAKPiezo Sensor) £E= ±ME«°! 
M0|3q (Strain 6uage)^*I ^ 373 JSAJ2! 3^ ^325 sfe aa a aS #EH Sal. 

S7t 5. 313 t/W aOIAL #71 EI^ gE SA|= a ^(Electrode) Hi- AJS TiMCThermo Cduple)S 01 

^s^fe a# ^gsis aa a as #eh ei^ 

g^tr 6. SI3 tMHl SiOiAJ, #71 73^ ^A1^ 3^ SI bfiJS^IM OlgtHDI Si¥ 73tl# ^gof~ 
^S^S ^1— d^ S' as #EH 

7. 312-WOi #71 ™M gf^ #71 0MS3/Q73g- B&^S¥E1 #^E|^ # 

7i □n&aBisi aa a^m ^ ass ^^ora 2^01^ °£ at □ ^Hium, #71 g 

^1 i!2 El#¥^ #71 ^a ^aoKR #71 UAH" £M aS^Ai #71 QJ\m as X-IE! 

i E ^e^ °a as 4^a^M □ ^uitfe as ^g^s am a as #eh si^i 

S^lT 8. m ■« LHXI 3B7 ^ S CHi^ *KH1 Sl«AI, #71 as S^¥^ H5 Sffl(belt- 

typejs a^i^ ^^1011 ¥^-fi ^ a^ as ^s^s uh^ aai a as #eh ej^i s 

n . 

S?9 9. « 2 t^Ofl adHAi, #71 aoi¥^ 

^ch^ em oi #21 7iE2fm t^#3H2, ^sa #7i 7isa# #7i unm as sei^doai sas cooi 
Em B\mvn, duns iss^ei #71 aso a #7i as #ehm as ^g^s si-^ a a a 

as #EH Sx). 

10. 3319 tiM 2l0|/d, #71 ^ilOi¥^ 

#71 5!A1^0flAi 3^ m\ as CHI CHtJ- ^Oi£ *fU 0I#°| SSSTg #7| QX|^ as x-jEI^OHAi AF 
2! (HI t?|E|£! GIOIEIS^EI £+mt&, #7| S52tlr TSStl ^Oi£ 0I#2J 7I52T2J xKHl g&oKM 

#7i wtt #7i 7i^e a^oFn, #7i g^r ie^ #7i ?\$&m #7i ciaii- as n 

El¥0flAi QIOlErSr UI^Kfl #7! a Ml a #7| as #EHM °!^!^ 51 ^9^^ 

aa a as #eh sia 1 s-xi . 

ii- (a) aa^¥Ei ^mti ^d\5l t\u oi#ej aa asp ohssn as nz\tVE s 

cb) Orfe^n as sieis #7i ast nmw as ^aoi-n, ciAim as nzit! mum omtto\ 
#7i aj-n a as #bj# a issfe ^hi^^ a# ^s^s t\~ aa a as #eh si 

i2. 3111 %m SiGHAi, 

#71 (a) 

cai) #7i a^)^¥Ei #7i aa asi si^fs ei-tii; 
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i 

(a2) #71 a§§ oh=r^n «eh3 #71 gat d^M §^ s gEis§fe bta; a 

(a3) ^11^ 9 Ofe>£3 *!EH2J dsi CI XII- t!EH^ SSsfe ^ui*m, 

#71 (b) eot&. 

(bl) #71 OH IT SEH2I yfl QOOiEi »EI»fe HH; 

(b2) #71 Xtag DflOJEJ^Ei #7| £!» 2 as #EH1 °i^Kr EW; a 

(b3) #71 sas moiEfM #7i ej^i im #g*KM a^woi as^fe ekaim ^uisk= us 

efe d*S 9 a§ #EH 2!*i S3, 

13. HM2-4HHI SCHAh #71 (a) 3?H= #71 (a3) EhTff^OO #71 ClSlirSfflSJ «H disg 
ai^ H.&5KM .a*&*& e»S □ ^HIoKO, #71 (b) #71 ^2 *a»KH #71 

(bl) 3flS Z3S§fe EM« □ ^Hltfe 3§ «9°£ tifc 9 9S #Efi 2!&I«B. 

14. H12tHH 21-01 AL #71 (b2) '970= 
SI0I5E «U 0|#2] 7I52» nStftfe 

#71 ^ss #71 ?i5a> #71 (bi) 9fli(WAj sas moiEi^F Hunem, hiss ihfm qiswoi #71 
tsa a #71 as §Qit °!^ ^ums s# «g°s <ya a a® #eh a 3 »b. 

vnr 15. aiacm skhai, #71 (bz) btb^ 

#71 (aD'STIOIAI 2^1! £S*D fiSH'IMF 301£ »Ki"0IS2| B93S #7| (bl) EPflHAI MS 01 

#71 83931 #71 7I5&21 x« ^ol~ ER|; 
#71 7*71- JfcS 2Xt MQ ^7fM 3S»^ EM-; 

#71 »7r#7i ±s 2^ao hou jsseis, #71 wz&m #7i (bi) epuhai seis ehoiei- 
■a- uiiamoi #7i #a si #7i as #ehm ea; si 

#71 #71 £S 27*Sa 3X1 SEE1 &EKI9, #71 7IS2W #71 (bl) 370 WAI ^El^j Dl 
OlEFSt UlSoKB ^71 a^l SI #71 as #EH§ °!^ofe ^Ulofe 2S |g2g S£ tifl -91 

as £Q\ 21^ 

S^tr iB. (c) Aja- g& iiiB^EI 3*9 ^Oi£ ohU OI^HJ gS| ^2^¥E1 #71 ^J12J 

(d) ««s »7i sa liKHiiHsi asasi i§s stFssM oigtw "tsisi as -#a 

#71 SSB IQ-Hi-DIEiS 2^ #71 a§2J SSOil CD3- m^SL^ t\= a§ #EH 

tdl-bH > 

g^?S 17. IB16tHW SiOiAi, #71 (c) 3J%= 

#71 m2M Q\il SMg ?fe #71 4!2S¥S ^SE^j ?EF^, S 2^011 WE 

#S£0| CHth #71 ^^j ffl-a-QlHWS *^*H3. 

IEI¥ ^£ S »«M EHtJ* gMf a= #71 ^M^¥E1 El¥ a El¥ »»EM "Btt" 

#7i %m mmiEimm ^mty^ a# ^s^^ e& as #a 21^ s^a. 
m=?& is. a 17. two" sioiAf, #71 (d) smz 

(dii) #71 assi s4=, #71 a #71 #s&ei ^w^m rati- #71 as nraoEiH 

OlSoKH #71 as #EH71- 7IS2J 31S 2!^§l-= Bfl; 

(d12) #71 ^§2| «™ S #71 #3E2J ^BJ^Oil CH^ #71 ™M E^KllElgl 01^5^01 #71 a 

(d13) #71 ^#2J a #71 SSOfl CHt!" #71 i3€HDIEiS« OlgohOI #71 a§ # 

B)7KSSa SI- 2J^^ BW; 

fd14) #71 ul^ 5£ a #71 H3¥ nV£« CH^ #71 £S*JI fiKBIEISM Ol^fOI #71 a§ #EH7|- 
(d15) #71 H¥ a #71 S2E2j ^EI-^H CH^ #71 i£M HFEJ-DIE1MM Olg^hOI #71 as # 

#7i ^s aiz.^ asoi esraae n # eaa asoi #71 gs dii s^ei= □ ^aa^ ai 
2mhi tBSsi-^ s^ rn^SL^. as #eh 

19. ni7tHN 21 CH AH ^ #71 (d) B3i^ 

(d21) #71 #71 Ei¥ TatfS, #71 ^Ef^ 3 #71 s^Oil [Qg ^!S£0fl CRti* # 

71 Ma OKKHEiMf U\gtm #71 as #EH7^ ^S^2J 378; 

(d22) #71 m¥ 9 #71 2g(Hi COE CHt!" #71 S3 E^miEiSg OlguKB #71 a§ 
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) / 
#EH7f ei^iol— 97fl; 

(d23) #71 #71 #SE°J ^E}^ S #71 SSSOfl EH** #71 Sffl EKH3IHM 0| 

g^ra as #»7f- 7i^°i 2^ ewttfe s»; 

(d24) #71 ##21 34^ §! #71 El" 01** #71 «S1 EVEKliEite 01 fro 1-01 #71 

#EH7F #g£| 2!*!*fe 9711; g 

Cd25) #71 E¥ SltJEWl CHB- #71 gfl ntSHIEiH OISMOI #71 as ' ±?1 2£S 

#71 ±S AI2^ 3S0I UL ££1-9 &§0| #71 SSI £*!E|^ Dfl ±£E|£ £± A|* 

a *<0i£ g n.o 3 ^ g-g ^Qj ojai u**. 

20. SB18 » J3M9 *W 21CHAL 

#7i #2£2j ^nj^ofl my #7i £3sg nrauiEiss #7i mam u\n #71 ssi 

=ei(hi eatr ^hhhiai ?a a u ^m-^ ssiwr ^Egg ^sti- a# ueh-h^ »a in- 

EH3IEHM(LF S HF)1F #71 LFM #71 HFS flltf*]- aS LfERH^ IDEffllH(LF/HF)DII MS*Kn, 

#71 #S*I &-£H CHti" #71 ^ F *fl DEKll-EISg gy\ Afg2| flSTOI Of*! ^AIEIJe! AfrO|2J 
ei^ asas LbERH= &n mmmww #71 9*1 AlZJ- §9 #71 #S0| "frgSfe S^M UEHJi 
s.aa meH3iEKHR)oi srssul 

#71 -saw nw #2^w EHfj- #7i aa sra-Dia^ #71 vsroi EHf* 5XIE1M mas AK3I2J zna 
bhal 2i^2.^E\ m± z^m &tm mmm #71 g± zrai°s ai^ aa uem= m\\ 
idehmekrsam nstttii, 

#71 El¥ g£(HI CHB #71 S3 IKK]|H£ ffl¥ 839* UEFLH-zr S3 Ej-EJ-DlEi(SKT)EHI oMS^f 

#71 m¥ Tas-EM at!- #71 an maoias 2?^a*i sss uerh= m\ ikkiiekscl) 

21- #71 SI^ W ^4^Stm S^Ufe HffliMAI 5^IEI« EIS 3^#2| LI-EFLH ^ ^M] El-EI-OI 

Ei(N-SCR) ^ #71 ^A1EI« ?3I5 3^#E5^H LH7IEIH 3^#UOT°J ^OIM UEH-H^ mil 
aH3IH(SOTi)M 3S efe gfg #ffl £1^! WS. 

S^tT 21. ^20 tmi 8KHAI, #71 i§ Al^OI #71 3^ AIZ.^» [III #71 (dll) 

(dill) HRZJOI HR STBS 0!#5| : g 3£SSl£7fM 

Cd? 12) #71 MEtOi #71 HR S7SX OI#°hS Sia2iQJ3 5933, #71 SKT StOI SKT a»a 0!#& 
9 §7|-EI2^7!-M B&5\^ E^l; 

(d113) #71 SKTS01 #71 SKT STflSt 0|#SS S7FEiaaH 5Effl9, #71 LF^Ol LF gTflS; Oi#eg 
^EISJTlLf #71 LF/ff^OI LF/HF STBSt 0I#°« gfc^fEIS^7W E»^l^ E^i; 

(dl14) #71 LF^OI LF S7II2 OI#SfS 3iEI2[7IU #71 LF/HF^Ol LF/HF S5fl2t Q|#°fg 3^E12iQ 
ji 595J9/#7I ^ #EH71- 71g§ mmm Ml ±^ IH^MM ^g^fe B7II; 

Cd115) #71 RR^OI RR-3-TIS-.OI-derS ^71EI2i^7^ S"E^HI> #71 RfigJGI #71 RR STS^ OI#°^g 
^71-EIAl SStQH #71 (dl14)B7llg StS^fe Bfll; ii 

CdM6) #7i RR^roi #7i m Sfl2 oi#&g g7rascffi -seaa, #7i &s #eh7f **mm 
#eh ei<^ s-s. 

m=?tt2Z. M2\ tm SlOiAi, #71 (d12) 97«^ 

(d121) #71 W112)-B»MAI #71 SKT^OI #71 3(T 3782 Oi#E^ e7F£|X| S^OJl #71 
LF^OI #71 LF 01#°^ a^Eia^7Vg &7B; S! 

(d122) #71 LF^OI #7! LF S^St OI#B§ 3iSSlCHl S"E^EI3, #71 #EH7|- ^^a|^ gj-g 

g #7i 7312 b^^s igtfe e^s ^?yieh^ m^z^ #eh a^i g-a. 

g^?& 23. 922 «0| aCHAi , #71 (d13) 9711= 

(d131) #71 (d113) ECTOilA] #71 LFST01 #71 LF 01 #E^ ^E173£ &H #71 LF/HF^OI # 

71 LF/HF STja 0I#9g a^EW 5ES1S, #71 RR^OI #71 RR STfla 0I#E^ S7fE| 

a=7}g S-E^fe 97>; 3 

(d132) #71 RR^OI #71 RR SflS 0|#E^ e7hE|^Effi #71 g§ #EH7h 

#71 7H12 iHiyM^ Igtfe E^IM ^Hl^ ^fe a§ #EH E'^ ^S. 

24. M23tm SiCHAi, #71 (d14) 9711^ 

(d141) #71 (dill) 97B0BAI #71 HRSffll #71 HR SWK 0|#9S S^E|73 SSMZffi 59EI3, #71 
H-SCRaOl N-SCR STfla 0|#E^ S7}-EII1 #71 SCRS2tOI SCRM STUa 0I#3S S7raa^7S B9*h 
^ 9711 J 

(d142) #71 N-SCRaO| N-SCR gTfla 01 #9^ S7FEIH #71 SCRMaOl SCRM S 70 a 01#9g S7l-EiaD 
H 59E19, #71 SKTaOl SKT STfla 0l#9g §71E1^^7« 9711; a 

(dJ43) #71 SKT aOI #71 SKT STia 0I#9§ S7Haacm 59EI9, #71 a§ #EH7f °g&|' If 
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mm #7i m ±§ jhsims mmt= &nm imvE as ^s^s 9s #eh ei^i era. 

SRVS. 73!24*Kffl SICHAi, #71 (d15) 378= 

fd151) #71 (d142) BTtWM #71 SKT90I #71 SKT 97119 01 #9^ ^7h51Xl SKtOH 99513, #71 
LF/HF90I #71 LF/HF 3782: 01#9g SAHSISW BS»K1, #71 LF/HF901 #71 LF/HF S7J9 01 

#9g 3±ei*i sraton 3951s #71 cdi42) 9711s atgtfe 9th; 

(d152) #71 LF/HF^OI #7! LF/HF g7fl9 0|#9^ 3i5IKQ-H 99519, #7! #EH7h glxSJ m 

mm #7i w ±§ as^s 9tu; 

(d!53) #71 SCLfflOl SCL S7S9 0|#9^ S7^I21~7^ 3EWH2, #71 SCLStOI #71 SCL 9*19 0|# 
SS #7h5|X| aXCa 99519 #71 (d152) 97DS SttWfe &71I ; SI 

(d154) #71 SCL90I #71 SCL 9709 0I #9S S7ffl21LHI 99519, #71 3§ #EH7J- ghig 2Tg# 
#71 JII2 -filgSS 97J1S ^Uj^fe 2§ §S£S SS #61 9*1 BfBI.. 

*^?t*26. H25tm SlOiAH, #71 (d) 970= 

#71 (d121) 37HMAI #71 LF 901 #71 LF 9*19 0IS9S 3^5173 3I3Qj1 HBHTILL E= #71 
(d141) 97HDHAI #71 N-SCRStOI #71 N-SCR 97119 0I#5!S ^715173 SEK7IL* #71 SCRM 901 #71 
SCRM 9709 OI#9g ^7KIK| S^tCI-H 995l7iLh #71 (d131) STOMA! #71 RR StOI #71 RR 970 

a -oiaag g7^ixi sacra 99519, #7i xnmsis as #eh7f exooct &s ggs^ c h 

M □ ^HI^Kr 3i fffe as #EH 9^ »g. 

27. 73120 %m 2HMAI, #71 ±g .• AI20I #71 AJ2J MQ *!CH£ ff ttH #71 (d2!) 970 £ 

■(<211) #71 RSA 901 RSA 9709 DISSS ^H, #71 SCL 901 SCL 9709 0l#9g 33, #71 SCRM 
901 SCRM 9709 OISSIS- 99^h= 9*70; 

(d2V2) #71 RSA ZtOI #71 RSA 9789 OI#9g #7| sc L jjqj av^j S CL 9709 0i#9g 31, 

#71 SCRM StOI #71 SCRM 97119 OI#3g 3Q3 39519, #71 N~SCR^OI N-SCR gfllSt Oi#B?g ^ 

(d213) #71 N-SCRS^Ol #71 N-SCR STfl^ OlSShg SSEIS, #71 SKT^Ol SKT STflSt OI#STg 

(d214) #71 SKJ2WI #71 SKT .SMZf 0|#&g 3QH 39-533 . #71 S-g #EH7h °gt^ nmm M3 

(d215) #71 HF STOI HF 9719 ^7Fg EE^KM, #71 HF STOI #71 HF 9713 0|#5J-g 5f 

n son sea 3 #71 (cem) btbs g^i&i= e»; 

(d216) #71 HF 901 HF S5J9 OI#°J-§ 2933, #71 SS #EH7f °g|J^ #71 33 

£g SQ g7HI ^14 fiJ^E^Al ^gu^ BTfl; 

(d217) #71 LF StOI LF S«2t 0|#3"g ^7FM #71 LF SOI #71 LF 9789 0|#3g 3X1 

SDH 5&EI3 #71 (d216) 370.S- Stiofe 970; ^ 

((CI 8) #71 LF StOI #71 LF 97119 0l#9g 3Q2 33513. #71 2*g #9171- ^St^ #7} 
7314. MD S7^S! ^05 ±S iEltDESAi BTfiM ^Hl^l— 2# ^9^^ ofe S§ 

#EH 3^! 

371T28. «27«0| SiCHAi, #71 (d22) . B7IS 

(d221) #71 (dZi2).57IOIAI #71 N-SCR 901 #71 N-SCR 9719. 01 «SS H71 39EI3. #71 

#S17F girg StWg #71 7315 H^MS Sgtfe 9711; 1! 

(d222) #71 Cd213) 97KWAI #71 SKT 901 #71 SKT 97119 0I#9§ 3QH 3933, #71 S§ #91 

7v nmm #7i 393 ih^ms 9thm ^ai^fc is n= as #eh 3^ 

g^th 29. 73128 SHW'aCHAJ-, #71 (d23) 378^ 

(d231) #71 (d211) B7IMAJ #71 RSft 901 #71 RSA 97119 0|#9g ^X! &71LK #71 SCL 901 #71 
SCL 97119 0|#93 373 S^TiLK #71 SCRM 90) #71 SCRM 97119 0|#9g 3X1 3993, # 

71 HR90I HR 97119 01 #9^ ^7FM 39^1— 9711; 

(d232) #71 HR90I #71 HR 97119 01 #9^ ^CH3 39513, #71 RESP 901 FESP 97119 0I#9^ ^ 

7fm ee^^ 9-711; 

(d233) #71 RESP 901 #7! RESP 97119 01 #9^ BLtH 39^13, #71 #EH7h 71^^' »M1 # 
71 383 ±3 fflSIMS l^oi^ 9711; 

(d234) #71 LF/HF 901 LF/HF 97(19 01 #9^ ^7^ 39fH2, #71 LF/HF 901 #71 LF/HF 97119 
0I#9S ^\ 9CH2 39EI3 #71 (c233) 9711^ 3So^ 9711; 

(d235) #71 LF/HF 901 #71 LF/HF 97119 01 #9^ 39513, #71 #EH7^ 71^^ 

#71 7314 ±% Wl&ES. 97JI; 

(d236) #71 LF 901 #71 LF 97119 01 #9^ 39tm, #71 LF 901 #71 LF 97119 01 #9 

g ^| 9Chil 39519 #71 (d235) 9^1^ 2*1^ 9711; ^ 
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(d237) 4^1 LF 2tO| 4^1 LF Sfflgf 01 ^DH 2e£l2, 4^1 S3 7|gSJ &|| 431 

»5 ±3 ffl<?M£ igu^ e?M ^HIoKB as 4KH BB. 

30. 7529 *HH! SICHAi. 4K7I (d24) BTIl^ 

(d241) 4£>| (d232) S^OflAi #31 RESP 2tf3| U2\ RESP SJfla 014*!^ 3X1 SHIHL #I7| 

scl 29i sa stiis: oi4^g ^s^^ ee^i— a 

(d242> g?i sa zhm. .291 sa o\g*m ^cm s-sss, 4?9i as £tB\?\- mmm mmm £&\ 

MS ±g IH*?^ &?UM ^Hl^fe m^£.M m~ ZTS ^EH SB. 

31. 73130 tm 2tO)A|, 4^1 (d25) B7fl~ 

(d251) SJ\ (d231.) <EWMM HR 2tO| 471 HR S3!2t StCHI 471 N-SCR 

^oi 471 n-scr saist oisvm seme ect; a 

(d252) 491 N-SCR #71 N-SCR DISSS' HQH 47| &§ 4EH7I- ^Mai^gj » 

me 471 sii4 ui^m^ bum ^um= *is as 4eh »b. 

STO 32. SO 31 tKHI SfCMAJ, #71 (d) EKWfe 

49I (d241) B^OilAi 491 SCL2T0I 471 SCL STUST 0|#Bg 3R| StflHl B-&Q71LL 471 
Cd251) BTllOilAj §71 N-SCR 2J0I #7| N-SCR a 70 a OlS&g 373 SHIQ 53519, 471 XiUH^°l 3 
§ 4^EH7I- t^JBoj-Xj &s 30^ ^geh^ E^M □ ^Him^ 3# Sl^ 3S 4EH »ffl. 
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